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CHAPTER 34 - EXISTING STRUCTURES 
  

2001 CBC PROPOSED ADOPTION OSHPD    DSA-SS Comments 

  2 3   

 Adopt entire chapter without 
amendments 

  X   

 Adopt entire chapter with 
amendments listed below 

X     

 Adopt only those sections listed below   X   

 3401.1   X  

 3401.1.1 CA     

 3401.1.2  CA   X  

 3403.2.3.3   X    

1640A 3415  CA   X  

1641A 3416  CA   X  

1642A -    1642A to be repealed 
in it's entirety 

1643A 3417 CA   X  

1644A 3418  CA   X 1644A (Method A) to 
be repealed in it's 

entirety; 3418 
contains new 

provisions 

1645A -    1645A to be repealed 
in it's entirety 

1646A -    1646A to be repealed 
in it's entirety 

1647A -    1647A to be repealed 
in it's entirety 

1648A 3419  CA   X  

1649A 3420  CA   X  

1650A -    1650A to be repealed 
in it's entirety; new 

provisions contained 
in Sec. 3417.2 

 3421  CA   X  

 
REPEAL OF EXISTING CALIFORNIA AMENDMENTS IN PART OR IN WHOLE THAT ARE 
NO LONGER NECESSARY AS FOLLOWS: 
 
2001 CBC Chapter 35 – Existing Structures: Repeal all amendments in this Chapter. 
 
Notation [For OSHPD]: 
Authority:  Health and Safety Code Section 129850  
Reference: Health and Safety Code Sections 1275 and 129850 
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EXPRESS TERMS  

 

SECTION 3401 - GENERAL 

3401.1 Scope. The provisions of this Chapter shall control the alteration, repair, addition and change of occupancy of 
existing structures, including state-regulated structures in accordance with Sections 3401.1.1 and 3401.1.2.  

Exception: Existing bleachers, grandstands and folding and telescopic seating shall comply with ICC 300-02. 

3401.1.1  (reserved for state-owned building occupancies) 

3401.1.2 [For DSA-SS]  Public School Buildings. The provisions of Sections 3415 through 3421 
establish minimum standards for earthquake evaluation and design for the rehabilitation of existing 
buildings for use as public school buildings under the jurisdiction of the Division of the State Architect - 
Structural Safety (DSA-SS, refer to Section 109.2).  

The provisions of Section 3415 through 3421 also establish minimum standards for earthquake 
evaluation and design for rehabilitation of existing public school buildings under the jurisdiction of DSA-
SS.  

 
3401.2 Maintenance. 
…  
 
3401.3 Compliance with other codes. Alterations, repairs, additions and changes of occupancy to existing structures 
shall comply with the provisions for alterations, repairs, additions and changes of occupancy in the International Fire 
Code, International Fuel Gas Code, California International Mechanical Code, California International 
Plumbing Code, International Property Maintenance Code, International Private Sewage Disposal Code, 
International Residential Code and California ICC Electrical Code.  
 
Notation (For OSHPD): 
Authority:  Health and Safety Code Section 129850  
Reference: Health and Safety Code Sections 1275 and 129850 
 
Notation (For DSA-SS): 
Authority: Education Code Sections 17280.5, 17310 
Reference: Education Code Sections 17280 - 17317 
 
SECTION 3402 - DEFINITIONS 
 
3402.1 Definitions. 
… 
 
SECTION 3403 - ADDITIONS, ALTERATIONS OR REPAIRS 
 
3403.1 Existing buildings or structures. Additions or alterations to any building or structure shall comply with the 
requirements of the code for new construction. Additions or alterations shall not be made to an existing building or 
structure that will cause the existing building or structure to be in violation of any provisions of this code. An existing 
building plus additions shall comply with the height and area provisions of Chapter 5. Portions of the structure not 
altered and not affected by the alteration are not required to comply with the code requirements for a new structure. 

3403.1.1 Flood hazard areas. For buildings and structures in flood hazard areas established in Section 1612.3, 
any additions, alterations or repairs that constitute substantial improvement of the existing structure, as defined in 
Section 1612.2, shall comply with the flood design requirements for new construction, and all aspects of the 
existing structure shall be brought into compliance with the requirements for new construction for flood design. 

3403.2 Structural. Additions or alterations to an existing structure shall not increase the force in any structural element 
by more than 5 percent, unless the increased forces on the element are still in compliance with the code for new 
structures, nor shall the strength of any structural element be decreased to less than that required by this code for new 
structures. Where repairs are made to structural elements of an existing building, and uncovered structural elements are 
found to be unsound or otherwise structurally deficient, such elements shall be made to conform to the requirements for 
new structures.  
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3403.2.1 Existing live load. Where an existing structure heretofore is altered or repaired, the minimum design 
loads for the structure shall be the loads applicable at the time of erection, provided that public safety is not 
endangered thereby.  

3403.2.2 Live load reduction. If the approved live load is less than required by Section 1607, the areas designed 
for the reduced live load shall be posted with the approved load. Placards shall be of an approved design.  

3403.2.3 Seismic. Additions, alterations or modification or change of occupancy of existing buildings shall be in 
accordance with this section for the purposes of seismic considerations. 

3403.2.3.1 Additions to existing buildings. An addition that is structurally independent from an existing 
structure shall be designed and constructed with the seismic requirements for new structures. An addition that 
is not structurally independent from an existing structure shall be designed and constructed such that the 
entire structure conforms to the seismic-force-resistance requirements for new structures unless the following 
conditions are satisfied: 

1. The addition conforms with the requirements for new structures, 

2. The addition does not increase the seismic forces in any structural element of the existing structure by 
more than 10 percent cumulative since the original construction, unless the element has the capacity 
to resist the increased forces determined in accordance with ASCE 7, and  

3. Additions do not decrease the seismic resistance of any structural element of the existing structure by 
more than 10 percent cumulative since the original construction, unless the element has the capacity 
to resist the forces determined in accordance with ASCE 7. If the building's seismic base shear 
capacity has been increased since the original construction, the percent change in base shear may be 
calculated relative to the increased value. 

3403.2.3.2 Alterations. Alterations are permitted to be made to any structure without requiring the structure 
to comply with Section 1613 or 1609, provided the alterations conform to the requirements for a new 
structure. Alterations that increase the seismic force in any existing structural element by more than 10 
percent cumulative since the original construction or decrease the design strength of any existing structural 
element to resist seismic forces by more than 5 percent cumulative since the original construction shall not be 
permitted unless the entire seismic-force-resisting system is determined to conform to ASCE 7 for a new 
structure. If the building's seismic base shear capacity has been increased since the original construction, the 
percent change in base shear may be calculated relative to the increased value.  

Exception: Alterations to existing structural elements or additions of new structural elements that are 
not required by ASCE 7 and are initiated for the purpose of increasing the strength or stiffness of the 
seismic-force-resisting system of an existing structure need not be designed for forces conforming to 
ASCE 7, provided that an engineering analysis is submitted indicating the following:  

1.  The design strength of existing structural elements required to resist seismic forces is not 
reduced. 

2.  The seismic force to required existing structural elements is not increased beyond their design 
strength. 

3.  New structural elements are detailed and connected to the existing structural elements as 
required by Chapter 16. 

4.  New or relocated nonstructural elements are detailed and connected to existing or new 
structural elements as required by Chapter 16. 

5.  The alterations do not create a structural irregularity as defined in ASCE 7 or make an existing 
structural irregularity more severe. 

6.  The alterations do not result in the creation of an unsafe condition. 

 
3403.2.3.3 ADOPTION [For OSHPD 2]: All additions, alterations, repairs and seismic retrofit to the 
existing structures or portions thereof may be designed and constructed in accordance with the 
provisions of FEMA 356, as modified herein. 

 
3403.2.3.3.1 All Reference Standards listed in FEMA 356 shall be replaced by Referenced 
Standards listed in Chapter 35 of this code. 
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3403.2.3.3.2 FEMA 356 Section 1.5 – Target Building Performance. Target building 
performance level shall be Life Safety Building Performance Level (3-C) as defined in Section 
1.5.3.3, with Structural performance level S-3 as defined in Section 1.5.1.3 and Non-structural 
performance level N-C as defined in Section 1.5.2.3. 

 
3403.2.3.3.3 FEMA 356 Section 1.6 - Seismic Hazard. The ground motion characterization 
shall be based on ground shaking having a 10 percent probability of exceedance in 50 years.  
 

Ground shaking having a 10 percent probability of exceedance in 50 years need not 
exceed 2/3 of the maximum considered earthquake. 
 

Response spectra and acceleration time histories shall be constructed in accordance with 
sections 1613, 1802.7 & 1802.8. 
 
3403A.2.3.3.4 The selection of a particular analysis procedure from FEMA 356 may be subject 
to the approval of the enforcement agent. 
 
3403A.2.3.3.5 Prior to implementation of FEMA 356 non-linear procedures – the ground 
motion, analysis and design methods, material assumptions and acceptance criteria proposed 
by the engineer shall be reviewed by the enforcement agent. 
 
3403A.2.3.3.6 The analysis, conclusion and design decisions shall be reviewed and accepted 
by enforcement agent. 
 
3403A.2.3.3.7 Structural observation, testing and inspections. Construction testing, 
inspection and structural observation requirements shall be as required for new construction.  

3403.3 Nonstructural. Nonstructural alterations or repairs to an existing building or structure are permitted to be made 
of the same materials of which the building or structure is constructed, provided that they do not adversely affect any 
structural member or the fire-resistance rating of any part of the building or structure.  

3403.4 Stairways. An alteration or the replacement of an existing stairway in an existing structure shall not be required 
to comply with the requirements of a new stairway as outlined in Section 1009 where the existing space and 
construction will not allow a reduction in pitch or slope.  

 
Notation (For OSHPD): 
Authority:  Health and Safety Code Section 129850  
Reference: Health and Safety Code Sections 1275 and 129850 
 
Notation (For DSA-SS): 
Authority: Education Code Sections 17280.5, 17310 
Reference: Education Code Sections 17280 - 17317 
 

SECTION 3404 - FIRE ESCAPES 

… 

 

SECTION 3405 - GLASS REPLACEMENT 

… 

 

SECTION 3406 - CHANGE OF OCCUPANCY 

… 

 

SECTION 3407 - HISTORIC BUILDINGS 

… 
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SECTION 3408 - MOVED STRUCTURES 

… 

 

SECTION 3409 - ACCESSIBILITY FOR EXISTING BUILDINGS 

… 

 

SECTION 3410 - COMPLIANCE ALTERNATIVES 
  
3410.1 Compliance. The provisions of this section are intended to maintain or increase the current degree of public 
safety, health and general welfare in existing buildings while permitting repair, alteration, addition and change of 
occupancy without requiring full compliance with Chapters 2 through 33, or Sections 3401.3, and 3403 through 3407, 
except where compliance with other provisions of this code is specifically required in this section. 

3410.2 Applicability. Structures existing prior to January 1, 2008 [DATE TO BE INSERTED BY THE 
JURISDICTION. NOTE: IT IS RECOMMENDED THAT THIS DATE COINCIDE WITH THE EFFECTIVE 
DATE OF BUILDING CODES WITHIN THE JURISDICTION], in which there is work involving additions, 
alterations or changes of occupancy shall be made to conform to the requirements of this section or the provisions of 
Sections 3403 through 3407. The provisions in Sections 3410.2.1 through 3410.2.5 shall apply to existing occupancies 
that will continue to be, or are proposed to be, in Groups A, B, E, F, M, R, S and U. These provisions shall not apply to 
buildings with occupancies in Group H or I. 

…. 
 

3410.3.2 Compliance with other codes. Buildings that are evaluated in accordance with this section shall 
comply with the California International Fire Code. and International Property Maintenance 
Code. 
…. 
 
3410.6.7.1 Categories. The categories for HVAC systems are:  
1. Category a — Plenums not in accordance with Section 602 of the California International Mechanical 
Code. -10 points.  
2. Category b — Air movement in egress elements not in accordance with Section 1017.4. -5 points. 
3. Category c — Both categories a and b are applicable. -15 points. 
4. Category d — Compliance of the HVAC system with Section 1017.4 and Section 602 of the California 
International Mechanical Code. 0 points.  
5. Category e — Systems serving one story; or a central boiler/chiller system without ductwork connecting 
two or more stories. 5 points. 
…. 
 
3410.6.8 Automatic fire detection. Evaluate the smoke detection capability based on the location and 
operation of automatic fire detectors in accordance with Section 907 and the California International 
Mechanical Code. Under the categories and occupancies in Table 3410.6.8, determine the appropriate value 
and enter that value into Table 3410.7 under Safety Parameter 3410.6.8, Automatic Fire Detection, for fire 
safety, means of egress and general safety.   
 
3410.6.8.1 Categories. The categories for automatic fire detection are:  
1. Category a — None. 
2. Category b — Existing smoke detectors in HVAC systems and maintained in accordance with the 
California International Fire Code.  
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3. Category c — Smoke detectors in HVAC systems. The detectors are installed in accordance with the 
requirements for new buildings in the California International Mechanical Code.  
4. Category d — Smoke detectors throughout all floor areas other than individual sleeping units, tenant 
spaces and dwelling units. 
5. Category e — Smoke detectors installed throughout the fire area. 
…. 
 
3410.6.14 Elevator control. Evaluate the passenger elevator equipment and controls that are available to the 
fire department to reach all occupied floors. Elevator recall controls shall be provided in accordance with the 
International Fire Code. Under the categories and occupancies in Table 3410.6.14, determine the appropriate 
value and enter that value into Table 3410.7 under Safety Parameter 3410.6.14, Elevator Control, for fire 
safety, means of egress and general safety. The values shall be zero for a single-story building.   
 
3410.6.14.1 Categories. The categories for elevator controls are:  
1. Category a — No elevator. 
2. Category b — Any elevator without Phase I and II recall. 
3. Category c — All elevators with Phase I and II recall as required by the International Fire Code.  
4. Category d — All meet Category c; or Category b where permitted to be without recall; and at least one 
elevator that complies with new construction requirements serves all occupied floors. 

 
... 
 
Notation (For OSHPD): 
Authority:  Health and Safety Code Section 129850  
Reference: Health and Safety Code Sections 1275 and 129850 
 
Notation (For DSA-SS): 
Authority: Education Code Sections 17280.5, 17310 
Reference: Education Code Sections 17280 - 17317 
 
SECTION 3411 – (reserved for other state agencies) 
… 
 
SECTION 3412 – (reserved for other state agencies) 
… 
 
SECTION 3413 – (reserved for other state agencies) 
… 
 
SECTION 3414 – (reserved for other state agencies) 
… 

 
SECTION 3415 - EARTHQUAKE EVALUATION AND DESIGN FOR RETROFIT OF EXISTING 
BUILDINGS  

3415.1  Purpose.  

3415.1.1 (reserved for state-owned building occupancies) 

3415.1.2  Public School Buildings. The provisions of Sections 3415 through 3421 establish minimum 
standards for earthquake evaluation and design for the rehabilitation of existing buildings for use as 
public school buildings under the jurisdiction of the Division of the State Architect - Structural Safety 
(DSA-SS, refer to Section 109.2).  
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The provisions of Section 3415 through 3421 also establish minimum standards for earthquake 
evaluation and design for rehabilitation of existing public school buildings under the jurisdiction of DSA-
SS.  

Note: For public schools, where reference within this chapter is made to sections in chapters 16, 
17, 18, 19, 21 or 22, the provisions in chapters 16A, 17A, 18A, 19A, 21A, and 22A respectively shall 
apply instead. 

1640A.1  3415.2   Purpose  Scope.  All modifications, alterations, structurally connected additions, and/or 
repairs to existing structures or portions thereof shall, at a minimum, be designed and constructed to resist 
the effects of seismic ground motions as provided in this division Section. When applicable, The structural 
system shall be evaluated by the design professional of record a registered design professional and, if not 
meeting or exceeding the minimum seismic design performance requirements of this division Section, shall 
be retrofitted in compliance with these requirements.  

Exception: Those structures for which Section 3415.3 determines that assessment is not required, or 
for which Section 3415.4 determines that retrofit is not needed, then only the requirements of Section 
3415.11 apply.  

1640A.1 excerpt [For DSA/SS]  For rehabilitation of any existing buildings, the structural system shall be 
evaluated by the design professional in responsible charge of design and, if not meeting or exceeding the 
minimum seismic design purpose of this division, shall be designed and retrofitted in compliance with these 
requirements. Elements of structures, nonstructural components and equipment shall be evaluated and 
retrofitted to the seismic requirements of this division. 

1640A.2  3415.3  Applicability. 

(3415.3.1 reserved for state-owned buildings) 

3415.3.2  Public School Buildings.  For public schools, the provisions of Section 3415 apply when 
required in accordance with Sections 4-307 and 4-309 (c), Title 24, Part 1. 

1640A.2  [For DSA/SS] The requirements of this division apply to the rehabilitation of existing buildings for 
public school use as required per Section 4-307, Article 1, Group 1, Chapter 4, Part 1, Title 24.  

1640A.2.2  [Not adopted by DSA-SS]  3415.4  Evaluation required.  If the criteria in Section 1640A.2 
3415.3 apply to the project under consideration, the design professional of record shall provide an 
evaluation in accordance with Section 1643A 3415 to determine the seismic performance of the building in 
its current configuration and condition. If the structure's seismic performance as required by Section 3415.5 
is evaluated as satisfactory and the peer reviewer(s), when Method B of Section 1648A 3419 is used, 
concur, then no structural retrofit is required. 

 
EXCEPTION: In some cases a technical review and evaluation may be waived under the exception of 
Section 1648A.1, where the life-safety threat posed by the building is clearly minimal. 

1640A.1.1  3415.5  Minimum seismic design performance levels for structural and nonstructural 
components. 

The purpose of this division is to provide a minimum level of seismic performance. At this essential life-
safety level (seismic performance category SPC-2), in general, persons in and around the building will be 
able to safely exit or be evacuated from the building or its vicinity following an earthquake. It does not mean 
that persons will not be injured or not be in need of medical attention. This level of seismic performance is 
presumed to be achieved when a) the building has some margin against either total or partial collapse of the 
structural system even though significant damage may have occurred that may not be economical to repair; 
b) major structural elements have not fallen or been dislodged so as to pose a life-safety threat; and c) 
nonstructural systems or elements that are heavy enough to cause severe injuries either within or outside 
the building have not been dislodged so as to pose a life-safety threat.[For OSHPD 1& 4] For buildings in 
seismic performance categories SPC-3 through 5, the purpose of the division is to provide the 
immediateoccupancy level of seismic performance. At this level, the building and essential nonstructural 
systems will be reasonably capable of functioning following an earthquake. 
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1640A.1.1  [For DSA/SS]  For rehabilitation of existing buildings for use as school buildings, the 
performance objective of this division is to provide for Protection of Life and Property as defined in Section 
1641A.  

Following the notations of ASCE 41, the seismic requirements for design and assessment are based upon a 
prescribed Earthquake Hazard Level (BSE-1, BSE-2, BSE-R, or BSE-C), a specified structural performance 
level (S-1 through S-5) and a non-structural performance level (N-A through N-E). The minimum seismic 
performance criteria are given in Table 3415.5 according to the Building Regulatory Authority and the 
Occupancy Category as determined in Chapter 16 or by the regulatory authority. The building shall be 
evaluated at both the Level 1 and Level 2 performance levels, and the more restrictive requirements shall 
apply.  

Exception: If the floor area of an addition is greater than the larger of 50% of the floor area of the 
original building or 1,000 sf, then the Table 3415.5 entries for BSE-R and BSE-C are replaced by BSE-1 
and BSE-2 respectively.  

 
Table 3415.5 Seismic performance requirements by Building Regulatory Authority and 
Occupancy Category. All buildings not regulated by DSA are assigned as “State-Owned.” 

  Performance Criteria 
Building Regulatory Authority Occupancy 

Category 
Level 1 Level 2 

    
    
Division of the State Architect -  
Public schools 

I, II, III, IV BSE-1, S-2, N-C BSE-2, S-4, N-D 

 
Footnotes:  

1. ASCE 41 provides acceptance criteria (e.g. m, rotation) for Immediate Occupancy (S1), Life Safety 
(S3), and Collapse Prevention (S5), and  specifies that values for S-2 and S-4 are to be determined by 
interpolation between the adjacent performance level values.  
The required method of interpolation is as follows:  
For level S-2, the acceptance value is 1/3 of the sum of the tabulated value for Immediate Occupancy 
(IO level) and twice the tabulated value for the Life Safety (LS level).  
For level S-4, the acceptance value is one-half the sum of the value for the LS level and the value for 
the Collapse Prevention (CP) level.  
For Non-structural components, N-A corresponds to the IO level, N-C to the LS level, and N-D to the 
Hazards Reduced (HR level).  
For Evaluation Procedures, N-B shall be the same as for N-A. Where numerical values are used, the 
values for N-B are one half the sum of the appropriate IO and LS values. Where IO or CP values are 
not given by ASCE 41, then the LS values may be substituted. 

2.  Buildings evaluated and retrofitted to meet the requirements for a new building, Chapter 16, Part 2, 
Title 24, in accordance with the exception in Section 3417.1, are deemed to meet the seismic 
performance requirements of this section. 

1640A.2.3  3415.6  Retrofit Required.  Where the evaluation indicates the building does not meet the 
essential life-safety objective of this division required performance objectives of this section, the owner shall 
take appropriate steps to ensure that the building’s structural system is retrofitted in accordance with the 
provisions of this division Section 3415. Appropriate steps are either 1) undertake the seismic retrofit as part 
of the additions, modifications, and/or repairs of the structure; or 2) provide a plan, acceptable to the 
enforcement agent Building Official, to complete the seismic retrofit in a timely manner. The relocation or 
moving of an existing building is considered to be an alteration requiring filing of the plans and specifications 
approved by the Building Official.  

 
1640A.2.4 [For DSA/SS] Required evaluation and retrofit. Where evaluation per Section 1643A indicates 
the building or an element of the building does not meet the performance objective of this division, the 
retrofit shall be designed to meet the provisions of the same methodology used in the evaluation per 
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Sections 1640A.3, 1640A.6 or 1640A.7.  Retrofit to existing construction shall comply with the detailing 
requirements for new construction of Part 2, Title 24, currently effective edition.  
 
1640A.3  [Not adopted by DSA-SS]  3415.7  The additions, modification, or repair to any existing building 
may be prepared in accordance with the requirements for a new building, Chapter 16A, Division VI Chapter 
16, Part 2, Title 24, C.C.R., 2007 edition, applied to the entire building. 

 
1640A.3.1 [For DSA/SS] The rehabilitation of any existing building may be evaluated and designed in 
accordance with the requirements for a new public school building in accordance with Part 2, Title 24, 
currently effective edition. Evaluation and design, material testing, condition assessment and determination 
of equivalency with code standards for non-conforming construction shall be approved in accordance with 
the procedures defined in Section 1640.A.8.  Equivalency with code standards for non-conforming 
construction shall be determined by rational analysis or testing.   
 
1640A.4  3415.8  The requirements of UBC Appendix Chapter 16, Sections 1654-1665, ASCE 41 Chapter 9 
are to apply to the use of seismic isolation or passive energy systems for the repair, modification or retrofit of 
an existing structure. When seismic isolation or passive energy dissipation is used, the project must have 
project peer review as prescribed in Section 1649A 3420.  
  

EXCEPTION: [For DSA/SS] For public school buildings, the requirements of Appendix Chapter 16A, 
Section 1654A through 1665A apply in lieu of those of the UBC for repair, modification or retrofit to 
existing hospital buildings.  

 
1640A.5  [Not adopted by DSA-SS]  3415.9  Any construction required by this division Chapter shall 
include structural observation by the licensed structural engineer, civil engineer or architect of record 
registered design professional who is responsible for the structural design in accordance with Section 
1643A.12 3417.10.  
 
1640A.5.1 [For DSA/SS] Construction testing, inspection and observation requirements shall be as set forth 
in Section 4-333(a), Article 5, Group 1, Chapter 4, Part 1, Title 24, Building Standards Administrative Code, 
Chapter 17A, and the testing and inspection requirements of Chapters 18A through 23A, Part 2, Title 24.  

1640A.6  3415.10  Where Method B of Section 1648A 3419 is used or is required by Section 1643A.7 
3415.8, the proposed method of building evaluation and design procedures must be accepted by the 
enforcement agent Building Official prior to the commencement of the work.  
 
[For DSA/SS] The rehabilitation of any existing building may be evaluated and designed in accordance with 
the requirements for Method B of this division provided the methodologies for evaluation and design, and for 
determination of acceptance criteria for existing construction are approved in accordance with the 
procedures defined in Section 1640.A.8.  Procedures for material testing and condition assessment shall 
also be approved in accordance with Section 1640.A.8.   When Method B is used, the owner shall retain an 
independent peer review consultant to provide expertise and recommendations appropriate to the design, 
analysis and performance issues associated with the project in accordance with Sections 1640A.8.3 and 
1648A.2. 

1640A.6.1 The structural system allowances of Chapter 34 do not apply to any building to which 
Division VI-R applies.  

 
1640A.7 [For DSA/SS] The rehabilitation of any existing building, unless otherwise limited per Section 
1643A.7, may be evaluated and designed in accordance with the requirements for Method A of this division.  
Methodologies for evaluation and design, and determination of β-factors or alternate β-factors per Section 
1645A.2.2 shall be approved in accordance with the procedures defined in Section 1640.A.8.  Procedures 
for material testing and condition assessment shall also be approved in accordance with Section 1640.A.8.    
  
1640A.8 [For DSA/SS] Procedures for DSA Approval of the Evaluation and Retrofit Design. During the 
schematic phase of the project, the owner or the design professional in responsible charge of design shall 
perform initial data collection and assessment of the building (Section 1640A.8.1) and prepare and sign an 
Evaluation and Design Criteria Report (Section 1640A.8.2).  The report shall propose the methodologies for 
evaluation and design, and determination of acceptance criteria for nonconforming construction; and shall 
propose the material testing and condition assessment requirements for the rehabilitation. Two copies of the 
report shall be submitted to the DSA for review and approval prior to proceeding with design development of 
the rehabilitation.  The DSA shall review the report to determine that each item per Section 1640A.8.2 has 
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been satisfactorily addressed. If DSA determines that one or more items are not satisfactorily addressed or 
DSA does not concur with any of the proposals, the report shall be returned to the design professional for 
correction.  Upon concurrence that all items have been satisfactorily addressed by the proposals in the 
report, DSA shall approve, sign and return a copy of the signed report to the owner.   
 

The approved Evaluation and Design Criteria Report establishes: 1) the criteria for the evaluation and 
design to be used by the project design professionals, and 2) the material testing and condition assessment 
requirements.    
 

If changes to the approved criteria are determined to be necessary during design development and 
completion of construction documents, the project design professional shall submit an amendment to the 
Evaluation and Design Criteria Report to the DSA for approval.  When Method B is used, the peer reviewer 
shall review the amendment and provide a written report to the owner and DSA in accordance with Section 
1649A.  
 

Upon completion of the design, the plans and specifications shall be submitted to the DSA for approval 
per the provisions of Part 1,Title 24.   
 

1640A.8.1. Initial data collection and assessment. Initial data collection and assessment shall include: 
 

1. Site visit(s) of structure. 
2. Data collection of existing site conditions and building construction in accordance with Section 1643A.2. 

 
3. Review of original plans, specifications and associated construction documents, including material test 
reports, geohazard and geotechnical reports. Where original building plans and specifications are not 
available, “as-built” plans shall be prepared that accurately depict the existing vertical and lateral structural 
systems, exterior elements (cladding) and non-structural systems.  Where geohazard and geotechnical 
reports are not available, these reports may be required by the DSA for existing sites in accordance with 
Section 4-317(e), Article 1, Group 1, Part 1, Title 24. 

 
4. Preliminary analysis of the lateral force resisting system that provides the basis for the proposed 
evaluation and design method. 
 

1640A.8.2. Evaluation and Design Criteria Report. The Evaluation and Design Criteria Report shall be 
signed by the design professional in responsible charge of the design and the project structural engineer 
and shall: 
 
1. Describe the building(s) configuration and type of construction. 
 
2. Identify the building gravity and lateral load resisting systems, and non-structural systems that may affect 
the stiffness or strength of the lateral system during a seismic event.  
 
3. Describe the project site and identify any potential hazards from adjacent or adjoining structures or site 
conditions. 
 
4. Identify potential geological hazards.   
 
5. Describe the physical condition and known material properties of existing gravity and lateral load resisting 
elements or components and of exterior elements of the structure based on the data collection processes of 
1650A.  
 
6. Based on data collection and review of original construction documents and preliminary analysis, identify 
potential deficiencies in the gravity and lateral load resisting systems.   
 
7. Propose the methodology for evaluation and design of the structure. Include methodology to establish 
modeling parameters to be used in the analysis and to establish Beta-factors or acceptance criteria for non-
code-compliant construction.  
 
8. Provide the justification for the proposed methodology.  Include any preliminary calculations. 
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9. Propose the program for additional data collection, condition assessment and testing requirements to 
complete the analysis. Identify locations for the proposed material assessment and tests. 
 
Submit with the Evaluation and Design Criteria Report: 
 
1. Approved or  “as-built” building plans, specifications and associated construction documents that 
accurately depict the existing construction.   
 
2. Available material test reports, geohazard and geotechnical reports from the existing construction. 
 
1640A.8.3. Requirements for Method B.   
 
1. Upon selection of Method B, the design professional(s) in responsible charge of the design and the 
independent peer reviewer(s) shall meet with the DSA prior to development of the Evaluation and Design 
Criteria Report, to: define the scope of the structural rehabilitation, determine appropriate evaluation and 
design methodologies, determine initial data collection requirements, and determine the scope of the peer 
review process for the project. 

 
2. During the schematic phase, upon review of the Evaluation and Design Criteria Report, the peer reviewer 
shall provide a written report to the owner and DSA in accordance with Section 1649A. 

 
3. During the design development phase of the project, upon completion of the analysis, the peer reviewer 
shall review the analysis results and provide a written progress report in accordance with Section 1649A.  
The design professional(s) shall provide responses and corrective actions in accordance with Section 
1649A.6. 
  

EXCEPTION: When the DSA determines that the project scope does not require a report during the 
design development phase, this requirement may be waived by the DSA.  

 
4. Upon completion of the construction documents prior to submittal of the application to the DSA, the peer 
reviewer shall review the plans, specifications and any final analysis results and provide a written report to 
the owner and DSA in accordance with Section 1649A. The design professional(s) shall provide responses 
and corrective actions in accordance with Section 1649A.6. 
 
5. During construction of the rehabilitation and when determined necessary by the design professional or the 
DSA, the peer reviewer shall review proposed changes to the approved plans and specifications and provide 
a written report to the owner and DSA in accordance with Section 1649A. 
 
1640A.9 [For DSA/SS] Where only a portion(s) of a structure is to be rehabilitated, the school portion of the 
structure shall: 
 
1. Be seismically separated from the unrehabilitated portion in accordance with Section 1646A.2.11.1, or the 
entire structure shall be rehabilitated in accordance with this division.  For structures in which the 
unrehabilitated portion is above or below the school portion, the entire structure shall be rehabilitated in 
accordance with this division. 
 
2. Be retrofitted as necessary to protect the occupants from falling hazards of the unrehabilitated portion of 
the building, and; 
 
3. Be retrofitted as necessary to protect required exitways being blocked by collapse or falling hazards of the 
unrehabilitated portion. 
 
3415.11  Voluntary lateral-force resisting system modifications. Where  the exception of Section 3415.2 
applies, modifications of existing structural components and additions of new structural components that are 
initiated for the purpose of improving the seismic performance of an existing structure and that are not 
required by other portions of this Chapter are permitted under the requirements of Section 3417.12. 
 
Notation (DSA-SS): 
Authority: Education Code Sections 17280.5, 17310 
Reference: Education Code Sections 17280 - 17317 
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SECTION 3416 – DEFINITIONS  

1641A.1 3416.1  For the purposes of this division Chapter, certain terms are defined in addition those in 
Section 1627A, as follows:  
 
ACTIVE EARTHQUAKE FAULT is one that has exhibited surface displacement within Holocene time (about 
11,000 years) as determined by the California Division of Mines and Geology under the Alquist-Priolo 
Special Studies Zones Act or other authoritative source, Federal, State or Local Governmental Agency.  
 
ADDITION means any work that increases the floor or roof area or the volume of enclosed space of an 
existing building, and is structurally attached to the existing building by connections that are required for 
transmitting vertical or horizontal loads between the addition and the existing structure. 
 
ALTERATION means any change within or to an existing building, which does not increase and may 
decrease the floor or roof area or the volume of enclosed space. 
 
[For DSA/SS] CODE-COMPLYING ELEMENT is an element that complies with the Seismic Zones 3 and 4 
detailing requirements for “ductile” elements that are part of the lateral-force-resisting system for a β equal to 
1.0 as defined in Section 1645A for specific elements and materials. 
 
[For DSA/SS] CODE-COMPLYING SYSTEM is a system that complies with the Seismic Zones 3 and 4 
requirements for lateral-force-resisting systems and materials consisting of code-complying elements. 
 
DANGEROUS CONDITION Any building or structure or any individual component with any of the structural 
conditions or defects described below shall be deemed dangerous: 

1. The load action in a component due to all factored dead and live loads is more than one and one-
third the nominal strength permitted by this code. Where vertical load bearing walls, columns, or 
other vertical load bearing elements or components list, lean, or are otherwise laterally deformed, 
the resulting vertical load times lateral deformation (P∆) effect shall be considered in the evaluation 
of the load action. 

2. Any portion, structural or non-structural component of the building or structure, or any 
appurtenance within the structure damaged to the extent that it could potentially fail, detach, or 
dislodge, or collapse under normal operational conditions or loading and thereby cause a health 
and safety hazard. 

3. Any portion of a building, structural or non-structural component, appurtenance, or ornamentation 
on the exterior thereof with insufficient strength or stability, or attachment to resist lateral loading 
equal to two-thirds of that specified in Section 3417.  

4. The building, or any portion thereof, is likely to collapse partially or completely due to damages 
caused by fire, earthquake, wind, or flood; or any other similar cause.  

 
DESIGN is the procedure that includes both the evaluation and retrofit design of an existing component, 
element, or structural system, and design of a new component, element, or structural system. 
 
DESIGN BASIS EARTHQUAKE is the earthquake ground motion having a 5 percent damped acceleration 
response spectrum as represented by R/1 times the Base Shear V given by Formulas (44A-1) and (44A-2). 
 
DISTANCE FROM AN ACTIVE EARTHQUAKE FAULT is measured from the nearest point of the building 
to the closest edge of an Alquist-Priolo Earthquake Fault Zone for an active fault, if such a map exists, or to 
the closest mapped splay of the fault. 
     
DUCTILE ELEMENT is an element capable of sustaining large cyclic deformations beyond the attainment of 
its nominal strength without any significant loss in capacity. Refer to Section 1645A for specific elements 
and materials. 

 
ELEMENT is a part of an architectural, electrical, mechanical or structural system.  
 
ENFORCEMENT AGENT is that individual within the agency or organization charged with responsibility for 
agency or organization compliance with the requirements of Division VI-R.   
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ENFORCEMENT AGENCY (CODE OFFICIAL in ASCE 41) is the agency or organization charged with 
responsibility for agency or organization compliance with the requirements of this Code. 

 
[For DSA/SS] ESSENTIALLY COMPLYING STRUCTURAL SYSTEM or ELEMENT is a lateral-force-
resisting system or element that may deviate from but can provide comparable elastic and inelastic cyclic 
load-deformation behavior as a code-complying system or code-complying element.  
 
ESSENTIAL LIFE SAFETY is the retrofit or repair of a structure to a goal of essential life-safety as a level of 
expected structural performance taken to mean that occupants will be able to exit the structure safely 
following an earthquake. It does not mean that they will be uninjured or not be in need of medical attention. 
A structure is presumed to achieve this level of performance where, although significant damage to the 
structure may have occurred, some margin against either total or partial structural collapse remains, even 
though damage may not be economical to repair; major structural elements have not become dislodged or 
fallen so as to pose a life-safety threat; and, nonstructural systems or elements, which are heavy enough to 
cause severe injuries either within or outside the building, have not become dislodged so as to pose a life-
safety threat.  
 
IMMEDIATE OCCUPANCY. The retrofit or repair of a structure to a goal of immediate occupancy as a level 
of expected performance is taken to mean the post-earthquake damage state in which only limited structural 
and nonstructural damage has occurred. The original strength and stiffness of the structure is substantially 
retained, with minor cracking and yielding of structural elements. Basic access and life-safety systems, 
including doors, stairways, elevators, emergency lighting, fire alarms and suppression systems, remain 
operable, provided that utilities are available. It is expected that occupants could safely remain in the 
building, although normal use may be impaired and some clean-up, inspection and limited structural and 
nonstructural repairs may be required.  
 
INELASTIC DEMAND RATIO (IDR) is the ratio of the total load demand on an element to the nominal 
strength capacity of an element, where load demand is the combination of gravity loads and the unreduced 
(by R) elastic response force due to the specified earthquake ground motion.  
 
LATERAL LOAD CAPACITY is the capacity as determined either by Method A or Method B of the subject 
element. The capacity of a system is the sum of all element capacities acting individually reduced by the β-
factor for the element and meeting the requirements of Section 1646A.2.4. All forms of loading are to 
consider both displacements in orthogonal directions and torsion.  
 
[For DSA/SS] LIMITED-DUCTILE ELEMENT is an element that is capable of sustaining moderate cyclic 
deformations beyond the attainment of nominal strength without significant loss in strength. The deformation 
capability is less than that of a “ductile” element, and these elements do not meet the “ductile” element 
criteria for a β-factor equal to 1.0 per Section 1645A for specific elements and materials.  
 
MODIFICATIONS: For this section, modification is taken to include repairs to structures that have been 
damaged.  
 
METHOD A refers to the procedures contained in Sections 1645A-1647A prescribed in Section 3418.  
 
METHOD B refers to the procedures contained in Section 1648A allowed in Section 3419.  
 
NOMINAL STRENGTH is the peak capacity of an element using specified material and assembly properties 
of the applicable materials chapters of Title 24. Examples are the flexural strength of a reinforced concrete 
beam Mn when the maximum concrete strain is at 0.003, or the plastic flexural capacity of a steel beam Mp = 
ZFy when all fibers in the section are at yield stress Fy and Z is the plastic section modulus. It is also the 
accepted peak strength from test results.  
 
NONDUCTILE ELEMENT is an element having a mode of failure that results in an abrupt loss of resistance 
when the element is deformed beyond the deformation corresponding to the development of its nominal 
strength. Nonductile elements cannot reliably sustain any significant deformation beyond that attained at 
their nominal strength. 
 
N-A, N-B, N-C, N-D, N-E are seismic non-structural component performance measures as defined in ASCE 
41. N-A corresponds to the highest performance level, and N-D the lowest, while N-E is not considered. 
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PEER REVIEW refers to the procedures contained in Section 1649A 3420.  
 
PROBABLE STRENGTH is the level of strength of an element likely in as-built or existing materials. For 
example, in reinforced concrete, it is common that actual steel yield is larger than the specified design value, 
and therefore probable strength is taken as equal to 1.25 times the nominal strength in flexure.  
 
[For DSA/SS] PROTECTION OF LIFE AND PROPERTY is the rehabilitation of a structure to a goal of 
protection of life and property as a level of expected structural and nonstructural performance taken to 
mean: a) the building has substantial margin against either total or partial collapse of the gravity and lateral 
structural systems allowing occupants to exit safely; b) structural and nonstructural elements either within or 
outside the building have not fallen or been dislodged so as to pose a life-safety threat.  It is expected that 
the structure may experience some repairable damage. 
 
[For DSA/SS] REHABILITATION is the evaluation and retrofit of an existing nonconforming building or a 
school building conforming to earlier code requirements to bring the building, or portion thereof, into 
conformance with the safety standards of the currently effective regulations, Parts 2, 3, 4, 5, 6, 7, 8, 9 and 
12, Title 24, C. C. R. 
 
REPAIR as used in this division Chapter means all the design and construction work undertaken to restore 
or enhance the structural and nonstructural load-resisting system participating in the lateral response and 
stability of a structure that has experienced damage from earthquakes or other destructive events. 
 
[For DSA/SS] RETROFIT as used in this division means all design and construction work undertaken to 
construct any new or to repair or strengthen any existing structural or nonstructural elements required by the 
evaluation and design of the building. 
 
S-1, S-2, S-3, S-4, S-5, S-6 are seismic structural performance measures as defined in ASCE 41. S-1 
corresponds to the highest performance level, and S-5 the lowest, while S-6 is not considered. 
 
SPECIFIC PROCEDURES are the procedures listed in Section 3417.1.1. 
 
STRUCTURAL REPAIRS are any changes affecting existing or requiring new structural components 
primarily intended to correct the effects of damage, deterioration or impending or actual failure, regardless of 
cause.  

 
USABLE STRENGTH or FACTORED STRENGTH is the product of strength reduction factor Φ times the 
nominal strength in the appropriate material. 
 
Notation (DSA-SS): 
Authority: Education Code Sections 17280.5, 17310 
Reference: Education Code Sections 17280 - 17317 
 
SECTION 3417 – SEISMIC CRITERIA SELECTION FOR EXISTING BUILDINGS 

 
1643A.1 [Not adopted by DSA-SS]  3417.1 Basis for Evaluation and Design.  This section determines 
what technical approach is to be used for the seismic evaluation and design for existing buildings. For those 
buildings or portions of buildings for which Section 1640A.2 3415 requires action, the procedures and 
limitations for the evaluation of existing buildings and design of retrofit systems and/or repair thereof shall be 
implemented in accordance with this section. 

One of the following approaches must be used: 

1.  Method A (Sections 1644A-1647A), is prescriptive and comparable to the Division VI provisions for 
new structures of Section 3418; 

2.  Method B (Section 1648A), for complex or potentially hazardous situations is performance based 
and depends on the independent review of a peer reviewer (Section 1649A) of Section 3419, with 
independent review of a peer reviewer as required in Section 3420; 

3. (reserved for state-owned buildings)  
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When the Method B is chosen it must be approved by the Building Official, and, where applicable, by 
the Peer Reviewer. All reference standards in ASCE 41 shall be replaced by reference standards listed in 
Chapter 35 of this code.  

Exception: For buildings constructed to the requirements of California Building Code, 1998 or later 
edition as adopted by the governing jurisdiction, that code is permitted to be used in place of those 
specified in Section 3417.1.  
 

[For DSA/SS] Basis for Evaluation and Design. This section determines which technical approach may 
be used for the seismic evaluation and design for existing buildings. For those buildings or portions of 
buildings for which Section 1640A.2 requires retrofit, the procedures and limitations for the evaluation of 
existing buildings and design of retrofit systems and/or repair thereof shall be implemented in accordance 
with this section. One of three alternative approaches must be used: the first, Method A (Sections 1644A-
1647A), as defined in Section 1640A.7, is prescriptiveand comparable to the Part 2, Title 24, provisions for 
new buildings; the second, Method B (Section 1648A), as defined in Section 1640A.6, for complex or 
potentially hazardous situations is performance based and depends on the independent review of a peer 
reviewer (Section 1649A); the third is the use of Part 2, Title 24, as defined in Section 1640A.3.   

 

1643A.1.1 [Not adopted by DSA-SS]  3417.1.1  Special Specific procedures.  

Where there are special prescriptive procedures for the repair and/or retrofit of existing buildings as a part of 
these regulations, the UCBC, or accepted practice by the enforcement agent, these procedures may be 
used in lieu of the requirements of Chapter 34. The following special prescriptive procedures may be used 
for their respective types of construction to meet the requirements of this division.  

1. The UCBC for Seismic Strengthening Provisions for Unreinforced Masonry Bearing Wall 
Buildings (Appendix Chapter 1).  

2. The UCBC for Cripple Walls and Anchor Bolts (Appendix Chapter 6).  

3. The UCBC for Flexible Diaphragm Rigid Wall Buildings (Appendix Chapter 5).  

4. The SAC Interim Guidelines for the Evaluation, Repair, Modification, and Design of Welded Steel 
Moment Frame Structures, FEMA 267, August 1995. The ground motion specifications of this 
division shall be used when the SAC procedures are applied.  

1643A.1.1.1 The UCBC for Seismic Strengthening Provisions for Unreinforced Masonry Bearing 
Wall Buildings (Appendix Chapter 1).  

1643A.1.1.2 The UCBC for Cripple Walls and Anchor Bolts (Appendix Chapter 6).  

1643A.1.1.3 The UCBC for Flexible Diaphragm Rigid Wall Buildings.  

1643A.1.1.4 The SAC Interim Guidelines for the Evaluation, Repair, Modification, and Design of 
Welded Steel Moment Frame Structures, FEMA 267, August 1995. The ground motion 
specifications of this division shall be used when the SAC procedures are applied.  

 
(3417.1.1 reserved for state-owned buildings) 
 
3417.1.2  When a design project is begun under Method B the selection of the peer reviewer is subject 
to the approval of the Building Official. Following approval by the peer reviewer, the seismic criteria for 
the project and the planned evaluation provisions must be approved by the Building Official. The 
approved seismic criteria and evaluation provisions shall apply. Upon approval of the Building Official 
these are permitted to be modified.  
 
(3417.1.3 reserved for state-owned buildings) 
 
1643A.14  3417.1.4  For public schools, unreinforced masonry shall not be used to resist in-plane or 
out-of-plane seismic forces or superimposed gravity loads. 
 
1643A.15  3417.1.5  For public schools, horizontal diaphragms and vertical shear walls shall consist of 
either diagonal lumber sheathing or structural panel sheathing. Braced horizontal diaphragms may be 
acceptable when approved by DSA. Straight lumber sheathing may be used in combination with 
diagonal or structural panel sheathing as diaphragms or shear walls. Let-in bracing, plaster (stucco), 
gypsum wallboard and particleboard sheathing shall not be allowed to resist seismic forces.    
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1643A.2  3417.2  Existing Conditions.  The existing condition and properties of the entire structure must 
be determined and documented by thorough inspection of the structure and site, review of all available 
related construction documents, review of geotechnical and engineering geologic reports, and performance 
of necessary testing and investigations in accordance with data collection provisions of Section 1650A.  
Where samples from the existing structure are taken or in situ tests are performed, they shall be selected 
and interpreted in a statistically appropriate manner to ensure that the properties determined and used in the 
evaluation or design are representative of the conditions and structural circumstances likely to be 
encountered in the structure as a whole. Adjacent structures or site features that may affect the retrofit 
design shall be identified.  

The entire load path of the seismic force resisting system shall be determined, documented and 
evaluated. The load path includes all the horizontal and vertical elements participating in the structural 
response: such as diaphragms, diaphragm chords, diaphragm drags collectors; vertical lateral-force 
resisting system (walls, frames, braces, etc.) elements such as walls, frames, braces; foundations and the 
connections between the components and elements of the load path. Repaired or retrofitted elements and 
the standards under which the work was constructed shall be identified. 

These requirements shall be met following the data collection requirements of ASCE 41 Section 2.2 and 
shall be implemented as follows: 

1. (reserved for state-owned buildings) 

2. For public schools, the "Comprehensive" level as defined in ASCE 41, Section 2.2.6.3. 

Qualified test data from the original construction may be accepted, in part or in whole, by the 
Enforcement Agency to fulfill the data collection requirements. 

Exceptions:  

1. The number of samples for data collection may be adjusted with approval of the Enforcement 
Agency when it has been determined that adequate information has been obtained or additional 
information is required. 

2. Welded steel moment frame connections of buildings that may have experienced potentially 
damaging ground motions shall be inspected in accordance with Chapters 3 and 4, FEMA 352, 
Recommended Post Earthquake Evaluation and Repair Criteria for Welded Moment-Frame 
Construction for Seismic Applications (July 2000).  

Where original building plans and specifications are not available, “as-built” plans shall be prepared that 
depict the existing vertical and lateral structural systems, exterior elements, foundations, and non-structural 
systems in sufficient detail to complete the design. 

Data collection shall be directed and observed by the project structural engineer or design professional 
in charge of the design. 

 
1643A.3  3417.3  Site Geology and Soil Characteristics.  Soil profile shall be assigned in accordance with 
the requirements of Section 1629A.3 Chapter 18 where Method A or Part 2, Title 24 are used.  
 
1643A.4  3417.4 Occupancy Categories.  For purposes of earthquake-resistant design, each structure 
shall be placed in one of the occupancy categories in accordance with the requirements of Section 1629A.2 
this code. 
 
1643A.5  3417.5  Configuration Requirements. Each structure shall be designated structurally regular or 
irregular in accordance with the requirements of Section 1629A.5 ASCE 41 Sections 2.4.1.1.1 to 2.4.1.1.4.  
 
1643A.6  3417.6  General Selection of the Design Method. The requirements of Method B (Section 
1648A 3419) and Part 2, Title 24 may be used for any existing building.  
 
1643A.7  3417.7  Prescriptive Selection of the Design Method The requirements of Method A (Sections 
1644A-1647A) (Section 3418) or the Specific Procedures for applicable building types given in Section 
3417.1.1 may be used except under the following conditions, where the requirements of Method B (Section 
3419) must be used.  
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[For DSA/SS] The requirements of Method A (Sections 1644A-1647A) may be used except under the 
following conditions, where Method B or Part 2, Title 24, shall be used.  

 
1643A.7.1  3417.7.1 When the building contains prestressed or post tensioned structural components 
(beams, columns, walls or slabs) or contains precast structural components (beams, columns, walls or 
flooring systems).  
 
1643A.7.2  3417.7.2 When the building is classified as irregular in vertical or horizontal plan by 
application of Table 16A-L or 16A-M ASCE/SEI 7-05 Section 12.3 and/or ASCE 41 Section 2.4.1.1.1 to 
2.4.1.1.4, unless the irregularity is demonstrated not to affect the seismic performance of the building.  

Exception: If the retrofit design removes the configurational attributes that caused the building to 
be classified as irregular, then Section 3417.7.2 does not apply and Method A may be used.  
 

1643A.7.3 [Not adopted by DSA-SS]  3417.7.3 For any building that has an improtance factor I greater 
than 1.00 (Table 16A-K) is assigned to Occupancy Category IV.  
 
1643A.7.4  3417.7.4 For any building using undefined or hybrid structural systems.  Method B shall be 
used for these structural systems. 
 
1643A.7.5  3416.7.5 When passive or active energy absorption seismic isolation or energy dissipation 
systems are used in the retrofit or repair, either as part of the existing structure or as part of the 
modifications.  Method B shall be used for these structural systems. 
 
1643A.7.6 [Not adopted by DSA-SS]  3417.7.6 When the height of the structure exceeds 240 feet (73 
152 mm).  
 

1643A.7.6.1 [For DSA/SS] When the building exceeds three stories.     
 
EXCEPTION: 1. Any school building for which the structural system is retrofitted using Method B, 
Method A may be used for retrofit or repair of nonstructural components and systems.   
 

1643A.7.7 [For DSA/SS] When the building contains unreinforced masonry. 
 

1643A.8 Seismic Hazard Factor. The Seismic Hazard Factor, H, shall be determined according to the 
following procedure.  
 

1643A.8.3 [For DSA/SS] The Seismic Hazard Factor, H, is equal to 1.2. 
 
1643A.9  3417.8 Capacity Strength Requirements.  All elements components of the lateral-force-resisting 
system must have the capacity strength to resist meet the seismic demand acceptance criteria prescribed in 
ASCE 41 Section Chapter 3, or as prescribed in the applicable Appendix A Chapter of the IEBC if a Specific 
Procedure in Section 3417.1.1 is used. Any element component not having this capacity strength shall have 
its capacity increased by modifying or supplementing its capacity strength so that it exceeds the demand, or 
the demand is reduced to less than the existing capacity strength by making other modifications to the 
structural system.  
 
[For DSA/SS: Any element that has experienced damage or deterioration and no longer retains the capacity 
to resist the seismic demand and/or gravity load shall be retrofitted in accordance with Section 1643A.10.1.]. 

 
EXCEPTIONS: 1. An elements usable strength capacity may be less than that required by the specified 
seismic load combinations if it can be demonstrated that the associated reduction in seismic 
performance of the element or its removal due to the failure does not result in a structural system in 
which there is a life-safety hazard due to the loss of support of gravity loads;, a laterally unstable 
structure;, or falling structural or nonstructural elements or parts thereof. If this exception is taken for an 
element, then it cannot be considered part of the primary lateral-load-resisting system. 

2. The load transferred from an adjoining element to a given element need not exceed the probable 
strength 1.25 Cn of the adjoining element, given that the assembly remains stable where 
Method A or Part 2, Title 24 are used.  For elements where the resistance is expressed in terms 
of the allowable or working stress method, the usable strength ΦCn may be determined using an 
allowable stress increase of 1.70, or may be established by acceptable published factors for a 
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given material or element, or by the use of appropriate available test data and the applicable 
principles of mechanics. 

 
Exception: A component’s strength may be less than that required by the specified seismic load 
combinations if it can be demonstrated that the associated reduction in seismic performance of the 
component or its removal due to the failure does not result in a structural system that does not comply 
with the required performance objectives of Section 3415. If this exception is taken for a component, 
then it cannot be considered part of the primary lateral-load-resisting system. 

 
1643A.10.1 [For DSA/SS] New or Retrofitted Elements. Any new or retrofitted structural or 
nonstructural element(s) shall comply with the detailing requirements for new construction of Part 2, 
Title 24, currently effective edition, and shall meet the capacity requirements of Section 1643A.9. 

EXCEPTION: 1. Where approved by the DSA, other nationally recognized standards or guidelines 
may be used in lieu of Part 2, Title 24, provisions. 
  
2. Where approved by the DSA, the use of nonductile or limited ductile elements may be allowed if 
the particular material provides the only means of ensuring compatible performance without 
detrimental interaction effects on the existing element material.    

 
1643A.11 Deformation Compatibility. The compatibility of the deformation characteristics of all elements 
activated in the response shall be considered, as well as the configuration of the structural and nonstructural 
systems; the continuity, or lack thereof, of load paths; the redundancy, if any, of these load paths; and the 
physical condition of the materials and elements.   
 
[For DSA/SS: The gravity load resisting members and exterior elements shall be evaluated and retrofitted to 
resist gravity loads combined with seismic induced drift associated with the design ground motion.] 
 
 
3417.9 Nonstructural Component Requirements. Where the nonstructural performance levels required by 
Section 3415, Table 3415.5 are N-D or higher; mechanical, electrical, and plumbing components shall 
comply with the provisions of ASCE 41, Chapter 11, Section 11.2.  

Exception: Modifications to the procedures and criteria may be made subject to approval by the 
building official, and concurrence of the peer reviewer if applicable. All reports and correspondence 
shall also be forwarded to the Building Official.  

 

1643A.12 [Not adopted by DSA-SS]  3417.10  Structural Observation, Testing and Inspection. 

1643A.12.1  Structural, geotechnical and construction observation, testing and inspection as used in this 
division Section shall mean visits to the project site by the responsible design professional to observe 
existing conditions  and to review the construction work for general compliance with approved plans, 
specifications and applicable structural regulations meeting the requirements of Chapter 17, with a minimum 
allowable level of investigation corresponding to seismic design category (SDC) D. At a minimum the project 
site will be visited by the responsible design professional to observe existing conditions and to review the 
construction work for general compliance with approved plans, specifications and applicable structural 
regulations. Such visits shall occur at significant construction stages and at the completion of the structural 
retrofit. Structural observation shall be provided in Seismic Zones 3 and 4 for all structures regulated by this 
division.  High-rise construction requires an interim progress report each month in addition to observation 
reports for the significant construction stages.  The plan for testing and inspection shall be submitted to the 
Building Official for review and approval with the application for permit.  

Additional Requirements: For public schools, construction material testing, inspection and observation 
during construction shall also comply with Section 4-333, Part 1, Title 24. 

3417.10.1   The owner shall directly employ the engineer or architect, or their designee, responsible for 
the structural design to perform structural observation. After each visit, the structural observer shall 
report in writing on the general conformity of the work to the approved plans and note any observed 
deficiencies to the owners representative, project inspector, contractor and the enforcement agency. 
The structural observer shall notify the enforcement agency in writing in a timely manner how the 
structural deficiencies are to be corrected. If satisfactory resolution of the deficiency is not obtained, the 
enforcement agency shall be notified for any necessary action. 
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The registered design professional, or their designee, responsible for the structural design shall be 
retained to perform structural observation and independently report to the owner of observations and 
findings as they relate to adherence to the permitted plans and good workmanship.  

 

3417.10.2  At the conclusion of construction, the structural observer shall submit to the enforcement 
agency and the owner a final written statement that the required site visits have been made, that the 
work, to the best of the structural observers knowledge and belief, is or is not in general conformity to 
the approved plans and that the observed structural deficiencies have been resolved and/or listing 
those that, to the best of the structural observers knowledge and belief, have not been satisfactorily 
corrected.  

 

1643A.12.1.1  3417.10.2.1  The requirement for structural observation shall be noted and prominently 
displayed on the front sheet of the approved plans and incorporated into the general notes on the 
approved plans.  

1643A.12.1.2  3417.10.2.2  Preconstruction meeting. A preconstruction meeting is mandatory for 
all projects which require structural observation. The meeting shall include, but is not limited to, the 
design engineer or architect registered design professional, structural observer, general 
constructor, affected subcontractors, the project inspector and a representative of the enforcement 
agency (designated alternates may attend if approved by the structural observer). The structural 
observer will shall schedule and coordinate this meeting. The purpose of the meeting is to identify 
and clarify all essential structural components and connections that affect the lateral and vertical 
load systems and to review scheduling of the required observations for the project’s structural 
system retrofit.  
 

1643A.13  3417.11 Temporary Actions.  When compatible with the building use, and the time phasing for 
both use and the retrofit program, temporary shoring or other structural support may be considered. 
Temporary bracing, shoring and prevention of falling hazards can offer an affordable means of qualifying for 
the exception in Section 1644A.4.1.1 may be used to qualify for Exception 1 in Section 3417.9 that allows 
inadequate capability in some existing elements components, as long as life safety the required 
performance levels given in Section 3415 can be provided by the permanent structure. The consideration for 
such temporary actions shall be noted in the design documents.  
 
1643A.14 [For DSA/SS] Unreinforced Masonry. Unreinforced masonry shall not be used to resist in-plane 
or out-of-plane seismic forces or superimposed gravity loads. 
 

EXCEPTION: Masonry may be used to resist gravity loads when justified by rational analysis and 
approved by the DSA.          

 
1643A.15 [For DSA/SS] Wood Frame Buildings. Horizontal diaphragms and vertical shear walls shall 
consist of either diagonal lumber sheathing or structural panel sheathing.  Braced horizontal diaphragms 
may be acceptable when approved by DSA.  Straight lumber sheathing may be used in combination with 
diagonal or structural panel sheathing as diaphragms or shear walls.  Let-in bracing, plaster (stucco), 
gypsum wallboard and particleboard sheathing shall not be allowed to resist seismic forces. 
 
3417.12 Voluntary modifications to the lateral-force resisting system. Where modifications of existing 
structural components and additions of new structural components are initiated for the purpose of improving 
the lateral-force resisting strength or stiffness of an existing structure and they are not required by other 
sections of this code, they may be designed to meet an approved seismic performance criteria, provided that 
an engineering analysis is submitted that shows: 

1. The capacity of existing structural components required to resist forces is not reduced, unless it can 
be demonstrated that reduced capacity meets the requirements of Section 3417.8; 

2. The lateral loading to or strength requirement of existing structural components is not increased 
beyond their capacity;  

3. New structural components are detailed and connected to the existing structural components as 
required by this code for new construction. 

4. New or relocated nonstructural components are detailed and connected to existing or new 
structural components as required by this code for new construction.  
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5. A dangerous condition as defined in Section 3416 does not exist.  
 
3417.12.1 (reserved for state-owned buildings) 

 
3417.12.2  Public Schools.  When Section 3417.12 is the basis for structural modifications, the 
approved design documents must clearly indicate the scope of modifications and the acceptance 
criteria for the design.  

 
Notation (For DSA-SS): 
Authority: Education Code Sections 17280.5, 17310 
Reference: Education Code Sections 17280 - 17317 
 
SECTION 3418 - METHOD A  

3418.1 General. The retrofit design shall employ the Linear Static or Linear Dynamic Procedures of ASCE 
41 Section 3.3.1 or 3.3.2 and comply with the applicable general requirements of ASCE 41 Chapters 2 and 
3. The earthquake hazard level and performance level given specified in Section 3415.5 for the building 
occupancy type shall be used. Structures shall be designed for seismic forces coming from any horizontal 
direction.  

Exception: The ASCE 41 Simplified Rehabilitation Method of Chapter 10 may be used if the Level 1 
seismic performance level is S-3 or lower, the building’s structural system is one of the primary building 
types described in ASCE 41 Table 10-2, and ASCE 41 Table 10-1 permits it use for the building height.  

 

SECTION 3419 - METHOD B  

1648A.1 [Not adopted by DSA-SS]  3419.1 The existing or retrofitted structure shall be demonstrated to 
have the capability to sustain the deformation response due to the specified earthquake ground motions and 
meet the seismic performance requirements of Section 3415. The engineer registered design professional 
shall provide an evaluation of the response of the existing structure in its current modified configuration and 
condition to the ground motions specified. If the building’s seismic performance is evaluated as satisfactory 
and the peer reviewer(s,) and the Enforcement Agency concurs, then no further engineering work is required 
structural modifications of the lateral load resisting system are required.  

When the evaluation indicates the building does not meet the objective of the safety goals of this 
division required performance levels given in Table 3415.5 for the occupancy type, then a retrofit and/or 
repair design shall be prepared that yields provides a structure that meets the life-safety performance 
objectives of Section 1640A of this division these performance objectives and reflects the appropriate 
consideration of existing conditions. Any approach to analysis and design may be used that yields a building 
of reliable stability in the prescribed design earthquake loads and conditions provided that the approach 
shall be rational, shall be consistent with the established principals of mechanics, and shall use the known 
performance characteristics of materials and assemblages under reversing loads typical of severe 
earthquake ground motions.  

 
Exception: Further consideration of the structure’s seismic performance may be waived by the 
enforcement agency if both the engineer-of-record registered design professional and peer reviewer(s) 
conclude that the structural system can be expected to perform at least as well as required by the 
provisions of this division Section without completing an analysis of the structure’s conformance to  
compliance with these requirements. A detailed report shall be submitted to the responsible 
enforcement agent Building Official that presents the reasons and basis for this conclusion. This report 
shall be prepared by the engineer of record registered design professional. The peer reviewer(s) shall 
concur in this conclusion and affirm to it in writing. The Building Official shall either approve this decision 
or require completion of the indicated work specified in this section prior to approval.  

 
1648A.1.1 [For DSA/SS] The existing or retrofitted structure shall be demonstrated to have the 
capability to sustain the deformation response due to the specified earthquake ground motions and 
yield a building of reliable stability when subjected to the prescribed design earthquake loads and 
conditions.  When the evaluation indicates the structural elements of the building do not meet the 
objective of the safety goals of this division, then a retrofit and/or repair design shall be prepared that 
yields a structure that meets the protection of life and property for a seismic event based on ground 
shaking having a 10 percent probability of exceedance in 50 years and the maximum considered 
earthquake at the performance level for collapse prevention. 
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1648A.1.2 [For DSA/SS] The evaluation and retrofit design provisions of FEMA 356, “Prestandard and 
Commentary for the Seismic Rehabilitation of Buildings”, November 2000, shall be used for evaluation 
and retrofit of the existing building; except that the ground motion characterization shall be in 
accordance with Section 1648A.2.2.  Any of the methodologies contained in FEMA 356, “Prestandard 
and Commentary for the Seismic Rehabilitation of Buildings”, hereafter referred to as the “approach”, 
may be used subject to the approval of the peer reviewer (Section 1649A) and the DSA in accordance 
with the procedures of Section 1640A.8 and the provisions of this division.   
 
For application of the procedures of FEMA 356 to structural elements, the acceptance criteria factor 
(e.g. m, ε, rotation) for the protection of life and property shall be at a performance level between the life 
safety (LS) and immediate occupancy (IO) performance levels and shall be interpolated as follows: 
 
Acceptance criteria factor (e.g. m, ε, rotation) = LS - 0.33 (IO – LS), 
where the factors for systems and components are defined in the material chapters of FEMA 356. 
 

EXCEPTION:  An alternative evaluation and retrofit methodology that will yield a structure of  
equal or greater reliability than a structure evaluated and retrofitted to FEMA 356 may be used 
subject to the approval of the peer reviewer(s) and the DSA in accordance with the procedures of 
Section 1640A.8. 

 
1648A.2  [Not adopted by DSA-SS]  3419.2  The approach, models, analysis procedures, assumptions on 
material and system behavior, and conclusions shall be peer reviewed in accordance with the requirements 
of Section 1649A 3420 and accepted by the peer reviewer(s). 

Exceptions: 

1: The enforcement agency may perform the work of peer review when qualified staff is available 
within the jurisdiction.  

2. The enforcement agency may modify or waive the requirements for peer review when 
appropriate.  

 
1648A.2.1 [For DSA/SS] The approach, models, analysis procedures, assumptions on material and 
system behavior, and conclusions shall be peer reviewed in accordance with the requirements of 
Section 1649A and accepted by DSA. 
 
EXCEPTION:  When determined appropriate by DSA, DSA may perform the work of peer review. 
 
1648A.2.2 [For DSA/SS] The following provisions apply to wood and light-gage metal frame buildings: 
1. The linear procedures of FEMA 356 may be used for evaluation and retrofit of wood and light-gage 
metal frame buildings.  Non-linear procedures shall not apply. 
 
2. Lateral force resisting diaphragms and shear wall systems shall be in accordance with Section 
1643A.15.  
 
 
1648A.2.3 [Not adopted by DSA-SS]  The approach used in the development of the design shall be 
acceptable to the peer reviewer. Approaches that are specifically tailored to the type of building, 
construction materials and specific building characteristics may be used, if they are acceptable to the 
independent peer reviewer. Section 1648A.3 provides several approaches that may be considered. The 
following conditions apply to whatever approach is selected.  

 
[For DSA/SS] The following conditions apply to whatever approach is selected. 
 
1648A.2.3.1 If load (e.g., R, β) factors, capacity reduction factors (e.g., Φ), or measures of inelastic 
deformation capability (e.g., IDRL, µ, ε L, rotation, θ L) are used, the basis for their use and the 
specific values assigned shall be assessed and supported in a consistent manner.  
 
1648A.2.3.2 Where dynamic time history analysis is used, at least three distinct representative 
records with simultaneous loadings in different directions, as appropriate, shall be used in the 
analysis. The maximum response parameter of interest shall be used for design.      
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1648A.2.3.3 When an elastic analysis approach is adopted, the stiffness characteristics for the 
elements of the elastic model should be representative of the inelastic behavior at the maximum 
response for the strength degrading materials and the nominal strength deformation for 
nondegrading materials. The following items are given for consideration: 
 

1. For reinforced concrete frame elements and reinforced concrete and masonry shear wall 
elements, this stiffness may be taken as one-half of that of the gross section or that of the 
cracked section. A more appropriate value may be used if justified by analysis.  

 
2. Steel framing and bracing elements are to have their elastic section stiffness.  
 
3. Steel-framing elements encased in reinforced concrete are to have the composite section 

stiffness which may be taken as 1.3 times the concrete gross-section stiffness, and beam-
column joints may be assumed to be rigid.  

 
4. Framing elements shall have model lengths equal to the clear span length, or have a 

suitable rigid element representation of the joint configuration.  
 

5. If framing element connections and/or supports are not fully rigid, then these shall be 
modeled as springs.  

 
6. The representation of foundation flexibility shall be included when it results in more than a 

25-percent reduction in the assumed full fixity of supported elements. This includes the 
effects of both rotational and horizontal deformations and sliding.  

 
1648A.2.3.4  Reliable capacities shall be used for all elements, consistent with the fundamental 
behavior of the element and/or system under reversing loads at the design level of earthquake 
loads.  
 
1648A.2.3.5  The value of the earthquake loading of an element need not exceed the force action 
induced in the element when the inelastic structure is displaced due to the prescribed ground 
motions, and the elements are assigned their probable strength values.  
 
1648A.2.3.6  All nonstructural elements that can affect life safety shall be shown to have 
acceptable behavior in the design loadings. For structural elements not considered as part of the 
lateral-load-resisting system, the requirements of Section 1644A.13 are sufficient to meet this 
requirement.  

 
1648A.2.4  The ground motion characterization used for Method B shall be consistent with those 
required by Section 1643A.8. 
 

1648A.2.4.1.1 [For DSA/SS]  The ground motion characterization used for Method B shall be 
based on ground shaking having a 10 percent probability of exceedance in 50 years at a 
performance level for the protection of life and property and the maximum considered 
earthquake at the performance level for collapse prevention.  
 
Ground shaking having a 10 percent probability of exceedance in 50 years need not exceed 
2/3 of the maximum considered earthquake. Ground shaking response spectra for use in 
Method B shall be determined in accordance with either the General Procedure of Section 
1648A.2.4.2.1 or the Site-Specific Procedure of Section 1648A.2.4.3.        
 
In the General Procedure, ground shaking hazard is determined from the response spectrum 
acceleration contour maps. Maps showing 5-percent-damped response spectrum ordinates for 
short-period (0.2 second) and long-period (1 second) response distributed by FEMA for use 
with FEMA 356, ”Prestandard and Commentary for the Seismic Rehabilitation of Existing 
Buildings” shall be used directly with the General Procedure of Section 1648A.2.4.2.1 for 
developing design response spectra for either or both the 10 percent probability of exceedance 
in 50 years and the  
maximum considered earthquake. In the Site-Specific Procedure, ground shaking hazard is 
determined using a specific study of the faults and seismic source zones that may affect the 
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site, as well as evaluation of the regional and geologic conditions that affect the character of 
the site ground motion caused by events occurring on these faults and sources.  
 
The General Procedure may be used for any building except as specified below. The Site-
Specific Procedure may also be used for any building and shall be required where any of the 
following apply:  
 
1. The building site is located within 10 kilometers of an active fault.  
 
2. The building is located on Type E soils (as defined in Section 1648A.2.4.2.1) and the 
mapped maximum considered earthquake spectral response acceleration at short periods (Ss) 
exceeds 2.0g.  
 
3. The building is located on Type F soils as defined in Section 1648A.2.4.2.1.  
 

EXCEPTION: Where Ss determined in accordance with Section 1648A.2.4.2.1, < 0.20g. In 
these cases, a Type E soil profile may be assumed.  

 
4. A time-history response analysis of the building is performed as part of the design. 

 
1648A.2.4.2.1 [For DSA/SS] General procedure to determine the acceleration response 
spectra.  The general procedures of this section shall be used to determine the acceleration 
response spectra.  
 
Deterministic estimates of earthquake hazard, in which an acceleration response spectrum is 
obtained for a specific magnitude earthquake occurring on a defined fault, shall be made using 
the Site-Specific Procedures of Section 1648A.2.4.3.1.  
 
The mapped short-period response acceleration parameter, Ss, and mapped response 
acceleration parameter at a 1-second period, S1, for 10 percent probability of exceedance in 
50 years ground motion shall be obtained directly from the maps distributed by FEMA for use 
with the FEMA 356,”Prestandard and Commentary for the Seismic Rehabilitation of Existing 
Buildings”. The mapped short-period response acceleration parameter, Ss, and mapped 
response acceleration parameter at a 1-second period, S1, for the maximum considered 
earthquake shall also be obtained directly from the maps.  
 
Parameters Ss and S1 shall be obtained by interpolating between the values shown on the 
response acceleration contour lines on either side of the site, on the appropriate map, or by 
using the value shown on the map for the higher contour adjacent to the site.  
 
The mapped short-period response acceleration parameter, Ss, and mapped response 
acceleration parameter at a 1-second period, S1, for 10 percent probability of exceedance in 
50 years ground shaking hazards shall be taken as the smaller of the following:  
 
1. The values of the parameters Ss and S1, respectively, determined for 10 percent probability 
of exceedance in 50 years ground motion.  
 
2. Two-thirds of the values of the parameters Ss and S1, respectively, determined from the 
maximum considered earthquake ground motion map.  
 
The design short-period spectral response acceleration parameter, Sxs, and the design 
spectral response acceleration parameter at 1 second, Sx1, shall be obtained, respectively, 
from Equations (48A-1) and (48A-2) as follows:  
 
Sxs = Fa Ss                          (48A-1)  
 
Sx1 = Fv S1  (48A-2)  
 
where Fa and Fv are site coefficients determined respectively from Tables 16A-R-3 and 16A-R-
4, based on the site class and the values of the response acceleration parameters Ss and S1.  
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Site classes shall be defined as follows:  
 
Class A: Hard rock with measured shear wave velocity,⎯ vs > 5,000 ft/sec (1524 m/s).  
                                                           
Class B: Rock with 2,500 ft/sec (762 m/s) <⎯vs < 5,000 ft/sec (1524 m/s).  
 
Class C: Very dense soil and soft rock with 1,200 ft/sec (366 m/s) <⎯vs  ≤ 2,500 ft/sec (762 
m/s) or with either standard blow count⎯N > 50 or undrained shear strength⎯su > 2,000 pounds 
per square feet (psf) (96 kN/m2).  
 
Class D: Stiff soil with 600 ft/sec (48 kN/m2) <⎯ vs  ≤ 1,200 ft/sec (366 m/s) or with 15 <⎯N ≤  
50 or 1,000 psf (48 kN/m2) ≤⎯su < 2,000 psf (96 kN/m2).  
 
Class E: Any profile with more than 10 feet (3048 mm) of soft clay defined as soil with 
plasticity index PI > 20, or water content w > 40 percent, and⎯ su < 500 psf (24 kN/m2) or a soil 
profile with⎯ vs < 600 ft/sec (183 m/s). If insufficient data are available to classify a soil profile 
as Type A through C, and there is no evidence of soft clay soils characteristic of Class E in the 
vicinity of the site, the default site class may be taken as Class D.  If there is evidence of Class 
E soils in the vicinity of the site, and no other data supporting selection of Class A through D, 
the default site class shall be taken as Class E.  
 
Class F: Soils requiring site-specific evaluations:  
 
1. Soils vulnerable to potential failure or collapse under seismic loading, such as liquefiable 
soils, quick and highly sensitive clays, collapsible weakly cemented soils.  
 
2. Peats and/or highly organic clays (H > 10 feet (3048 mm) of peat and/or highly organic clay, 
where H = thickness of soil).  
 
3. Very high plasticity clays (H > 25 feet (7620 mm) with PI > 75 percent).  
 
4. Very thick soft/medium stiff clays (H > 120 feet) [36 576 mm].  
 
The parameters⎯ vs, ⎯N and ⎯su  are, respectively, the average values of the shear wave 
velocity, Standard Penetration Test (SPT) blow count, and undrained shear strength of the 
upper 100 feet (30 480 mm) of soils at the site. These values shall be calculated from Equation 
(48B-3):  
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WHERE:  
 
Ni = SPT blow count in soil layer “i”.  

 
n = Number of layers of similar soil materials for which data is available.  
 
di = Depth of layer “i”.  
 
sui = Undrained shear strength in layer “i”.  
 
vsi = Shear wave velocity of the soil in layer “i”.  
 
and  
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Where reliable vs data are available for the site, such data shall be used to classify the site. If 
such data are not available, N data shall be used for cohesionless soil sites (sands, gravels), 
and su data for cohesive soil sites (clays). For rock in profile classes B and C, classification 
may be based either on measured or estimated values of vs. Classification of a site as Class A 
rock shall be based on measurements of vs either for material at the site itself, or for similar 
rock materials in the vicinity; otherwise, Class B rock shall be assumed. Class A or B profiles 
shall not be assumed to be present if there is more than 10 feet (3048 mm) of soil between the 
rock surface and the base of the building. 
 

A general, horizontal response spectrum shall be constructed by plotting the following two 
functions in the spectral acceleration vs. structural period domain, as shown in Figure 1-1 of 
FEMA 356, ”Prestandard and Commentary for the Seismic Rehabilitation of Existing 
Buildings”.  Where a vertical response spectrum is required, it may be constructed by taking 
two-thirds of the spectral ordinates, at each period, obtained for the horizontal response 
spectrum.  
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for 0 < T < To, and  
 

Sa = 
S

XS
B

S
   for   T < Ts  ,  and (48A-6)  

 

Sa   =  
TB

S

1

X1  for   T > Ts  (48A-7)  

   
where Ts and To are given by Equations 48A-8 and 48A-9 is given by the equation  
 

Ts   =  
1XS

SX1
BS
BS

 (48A-8) 

 
To = 0.2 Ts  (48A-9)  
 
where Bs and B1 are taken from Table 16A-R-5.  
 

Use of spectral response accelerations calculated using Equation 48A-5 in the extreme 
short period range (T < To) shall only be permitted in dynamic analysis procedures and only for 
modes other than the fundamental mode. 
 

A 5-percent damped response spectrum shall be used for the design of buildings and 
structural systems, with the following exceptions:  
 

1. For structures without exterior cladding, an effective viscous damping ratio, β, equal to 
2 percent of critical damping shall be assumed.  

 
2. For structures with wood diaphragms and a large number of interior partitions and cross 

walls that interconnect the diaphragm levels at a maximum spacing of 40 feet on center 
transverse to the direction of motion, an effective viscous damping ratio, β, of 10 
percent of critical damping shall be permitted.  
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3. For structures rehabilitated using seismic isolation technology or enhanced energy 
dissipation technology, the equivalent effective viscous damping ratio, β, shall be 
determined in accordance with Section 1629A.10.2. 

 
1648A.2.4.3.1 [For DSA/SS] Site-specific procedure to determine the acceleration 
response spectra. Where site-specific ground shaking characterization is selected, or 
required by DSA, as the basis of the rehabilitation design, the characterization shall be 
developed in accordance with this section.  
 

Development of site-specific response spectra shall be based on the geologic, 
seismologic and soil characteristics associated with the specific site. Response spectra shall 
be developed for an equivalent viscous damping ratio of 5 percent of critical damping. 
Additional spectra may be developed for other damping ratios appropriate to the indicated 
structural behavior, as discussed in Section 1648A.2.2.2.1. The 5-percent damped site-specific 
spectral amplitudes in the period range of the greatest significance to the structural response 
shall not be less than 70 percent of the spectral amplitudes of the General Response 
Spectrum.    
 

The maximum considered earthquake ground motion shall be taken as that motion 
represented by a 5% damped acceleration response spectrum having a 2 percent probability 
of exceedance within a 50 year period.  The maximum considered earthquake spectral 
response acceleration, SaM, at any period, T, shall be taken from that spectrum as limited by 
the following: 
 

Where the spectral response ordinates at 0.2 second or 1 second  for a 5% damped 
spectrum having a 2% probability of exceedance within a 50 year period exceeds the 
corresponding ordinates of the deterministic limit on the maximum considered earthquake 
ground motion, the maximum considered earthquake ground motion spectrum shall be taken 
as the lesser of the probabilistic maximum considered earthquake ground  motion or the 
deterministic maximum considered earthquake ground  motion spectrum but not less than the 
deterministic limit on the maximum considered earthquake ground motion.   

 
The deterministic limit on the maximum considered earthquake ground motion shall be 

taken as the response spectrum  determined  in accordance with Figure 16A-R-2, where Fa 
and Fv are determined  in accordance with Section 1648A2.2.2.1 with the value of the mapped 
short period spectral response acceleration, SS, taken as 1.5g and the value of the mapped 
spectral response acceleration at 1 second, S1, taken as 0.6g.   

 
The deterministic maximum considered earthquake ground motion response spectrum 

shall be calculated as 150% of the median spectral response accelerations, SaM, at all periods 
resulting from a characteristic earthquake on any known active fault within the region.           
 

The site-specific response acceleration parameters for ground motion having a 10% 
probability of exceedance in 50 years shall be taken as the lesser of: 
 

1.  The values of the parameters, Ss and S1, from mean probabilistic site-specific spectra 
at the 10%/50 year probability of exceedance, and 

 
2. Two-thirds of the values of the parameters, Ss and S1, determined for the maximum 

considered earthquake based on site-specific spectra. 
 

When a site-specific response spectrum has been developed and other sections of these 
regulations require values for the spectral response parameters, Sxs, Sx1, or Ts, they shall be 
obtained in accordance with this section. The value of the design spectral response 
acceleration at short-periods, Sxs, shall be taken as the response acceleration obtained from 
the site-specific spectrum at a period of 0.2 second, except that it shall be taken as not less 
than 90 percent of the peak response acceleration at any period. In order to obtain a value for 
the design spectral response acceleration parameter Sx1, a curve of the form Sa =Sx1/T shall be 
graphically overlaid on the site-specific spectra such that at any period, the value of Sa 
obtained from the curve is not less than 90 percent of that which would be obtained directly 



Chapter 34, DSA-SS / OSHPD 2 & 3  November 14th, 2006 
Express Terms, Rev. 1      Page 27 of 31 
   

from the spectra. The value of Ts shall be determined in accordance with Equation (48A-10). 
Alternatively, the values obtained in accordance with Section 1648A.2.2.2.1 may be used for 
all of these parameters.  
 
Ts = Sx1 / Sxs  (48A-10)  
 

Time-history analysis shall be performed with no fewer than three data sets (two 
horizontal components or, if vertical motion is to be considered, two horizontal components 
and one vertical component) of appropriate ground motion time histories that shall be selected 
and scaled from no fewer than three recorded events. Appropriate time histories shall have 
magnitude, fault distances and source mechanisms that are consistent with those that control 
the design earthquake ground motion. Where three appropriate recorded ground-motion time-
history data sets are not available, appropriate simulated time-history data sets may be used to 
make up the total number required. For each data set, the square root of the sum of the 
squares (SRSS) of the 5-percent damped site-specific spectrum of the scaled horizontal 
components shall be constructed. The data sets shall be scaled such that the average value of 
the SRSS spectra does not fall below 1.4 times the 5-percent damped spectrum for the design 
earthquake for periods between 0.2T second and 1.5T seconds (where T is the fundamental 
period of the building).  
 

Where three time-history data sets are used in the analysis of the structure, the maximum 
value of each response parameter (e.g., force in a member, displacement at a specific level) 
shall be used to determine design acceptability. Where seven or more time-history data sets 
are employed, the average value of each response parameter shall be used to determine 
design acceptability.  

 
1648A.2.5 Whatever evaluation or analysis method is used in meeting the requirements of Section 
1648A, the designer shall, unless the exception of Section 1648A.1 applies, at a minimum:  

 
[For DSA/SS] Whatever evaluation or analysis method is used in meeting the requirements of 
Section 1648A, the designer shall, at a minimum:  
 
1648A.2.5.1 Identify all elements and systems (both vertical and horizontal) that are subject to the 
response loads and deformations due to the specified maximum expected earthquake ground 
shaking. Elements include beams, columns, joints, connections, walls, diaphragms, construction 
joints, precast element joints, exterior panel connections, bracing, diaphragms, collectors, 
diaphragm-to-wall or frame connection and foundations.  
 
1648A.2.5.2 Identify the vertical elements (e.g., walls, frames, braced frames, in-filled frames, 
moment frames, etc.) that will participate in the lateral-load-resisting system.  
 
1648A.2.5.3 Identify the horizontal or nearly horizontal elements that form the diaphragm systems 
that interconnect the vertical elements, along with the chords, drags or collector elements, and 
connections to the vertical systems, and the internal connections within the diaphragm (precast 
planks, metal decking, bracing systems, pour-strips for prestressed slabs, etc.).  

 
1648A.2.5.4 Identify the foundation system supporting the lateral-load-resisting system, including 
all connections and the means of resisting the actions of overturning moment and sliding.  
 
1648A.2.5.5 Assign the expected strength level to all elements for all of their possible modes of 
yielding or failure. For reinforced concrete, use nominal capacity. For structural steel, use either 1.7 
times allowable stress capacity or the nominal capacity from LRFD. For all other materials, use 
either 1.7 times allowable stress capacity or estimated strength from tests and/or existing research 
results.  
 
1648A.2.5.6 Assign the effective elastic stiffness for all elements for each type and directional 
sense of action (flexural, shear, torsion, axial) that the element shall resist. The effective stiffness 
should be the best estimate of the secant stiffness at the development of the element strength 
representing the onset of the constant yield threshold.  
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1648A.2.5.7 Assign the element deformation behavior beyond the development of the strength or 
constant yield threshold for each mode of failure or yielding. Identify elements having a sudden 
brittle or buckling mode of failure. The effects of reversed cycles of loading should be considered to 
evaluate the degree of strength degradation and/or the pinching of the shape of the hysterisis loop. 
The deformation behavior may be in the form of load-deformation curves, allowable inelastic 
demand ratio (IDRL) values, or allowable ductility demand (µL) values, or maximum allowable strain 
values εL or allowable rotation values θL. The classification of the elements as “ductile,” “limited-
ductile,” or “nonductile” may be a part of the element deformation behavior description.  

 
1648A.2.6  Prior to implementation, the procedures, methods, material assumptions and 
acceptance/rejection criteria proposed by the engineer will be peer reviewed as provided in Section 
1649A.  
 
1648A.2.7 The conclusions and design decisions shall be reviewed and accepted by the peer 
reviewer(s).  
 
3419.2.1  The approach used in the development of the design shall be acceptable to the peer reviewer 
and the Enforcement Agency and shall be the same method as used in the evaluation of the building. 
Approaches that are specifically tailored to the type of building, construction materials and specific 
building characteristics may be used, if they are acceptable to the independent peer reviewer. The use 
of Method A allowed procedures may also be used under Method B.  

3419.2.2 Any method of analysis may be used, subject to acceptance by the peer reviewer(s) and the 
Building Official. If the specific characteristics of the structure warrant their use, the procedures given in 
the following documents may be employed: ASCE 41; FEMA 440/ATC 55; ATC 40; The general 
requirements given in ASCE 41 Chapter 2 shall be complied with unless exceptions are accepted by the 
peer reviewer(s) and Building Official. Use of other than ASCE 41 procedures in Method B requires 
Building Official concurrence before implementation.  

3419.2.3 Prior to implementation, the procedures, methods, material assumptions and 
acceptance/rejection criteria proposed by the registered design professional will be peer reviewed as 
provided in Section 3420. Where non-linear procedures are used, prior to any analysis the 
representation of the seismic ground motion shall be reviewed and approved by the peer reviewer(s) 
and the Building Official.  

3419.2.4 The conclusions and design decisions shall be reviewed and accepted by the peer reviewer(s) 
and the Building Official.  

 
Notation (For DSA-SS): 
Authority: Education Code Sections 17280.5, 17310 
Reference: Education Code Sections 17280 - 17317 

 

SECTION 3420 - PEER REVIEW REQUIREMENTS  
 
1649A.1  3420.1  General. Independent peer review is an objective, technical review by knowledgeable 
reviewer(s) experienced in the structural design, analysis and performance issues involved. The reviewer(s) 
shall examine the available information on the condition of the building, the basic engineering concepts 
employed, and the recommendations for action. 
 

[For DSA/SS: DSA may require more than one peer reviewer, creating a peer review team, to provide 
expertise relating to specific aspects of construction and/or the evaluation and retrofit design.  When a peer 
review team is required, the owner shall designate a chairperson to manage the peer review process and 
prepare any reports required in this section.]   
 
1649A.2  [Not adopted by DSA-SS]  3420.2  Timing of Independent Review. The independent 
reviewer(s) shall be selected prior to initiation of substantial portions of the design and/or analysis work that 
is to be reviewed, and review shall start as soon as practical after Method B is adopted and sufficient 
information defining the project is available.  

 
1649A.2.1 [For DSA/SS] Timing of Independent Review. The peer reviewer(s) shall be retained in a 
timely manner to provide services in accordance with the procedures specified in Section 1640A.8.3. 
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1649A.3  3420.3  Qualifications and Terms of Employment. The reviewer(s) shall be independent from 
the design and construction team.  

 
1649A.3.1  3420.3.1  The reviewer(s) shall have no other involvement in the project before, during or 
after the review, except in a review capacity.  
 
1649A.3.2  3420.3.2  The reviewer(s) shall be selected and paid by the owner and shall have technical 
expertise in repair the evaluation and retrofit of buildings similar to the one being reviewed, as 
determined by the responsible enforcement agency.  
 
1649A.3.3  3420.3.3  The reviewer (or in the case of review teams, the chair) shall be a California-
licensed structural engineer who is familiar with the technical issues and regulations governing the work 
to be reviewed.  

Exception: Other individuals with acceptable qualifications and experience may be a peer 
reviewer(s) with the approval of the Building Official.  

 
1649A.3.4  3420.3.4  The reviewer shall serve through completion of the project and shall not be 
terminated except for failure to perform the duties specified herein. Such termination shall be in writing 
with copies to the enforcement agency, owner, and the engineer of record registered design 
professional. When a reviewer is terminated or resigns, a qualified replacement shall be appointed 
within 10 working days, and the reviewer shall submit copies of all reports, notes and correspondence 
to the responsible Building Official, the owner, and the registered design professional within 10 working 
days of such termination. 
 
DSA/SS: If the reviewer resigns or is terminated by the owner prior to completion of the project, then the 
reviewer shall submit copies of all reports, notes and correspondence to the design professional in 
responsible charge, the owner, and DSA within 10 working days of such termination.] 
 
3420.3.5 The peer reviewer shall have access in a timely manner to all documents, materials and 
information deemed necessary by the peer reviewer to complete the peer review.  

 
1649A.4  [Not adopted by DSA-SS]  3420.4  Scope of Review. Review activities shall include, where 
appropriate, available construction documents, design criteria, and representative observations of the 
condition of the structure, all inspection and testing reports, including methods of sampling, analytical 
models and analyses prepared by the engineer of record registered design professional and consultants, 
and the retrofit or repair design. Review shall include consideration of the proposed design approach, 
methods, materials, details, and constructability. Changes observed during construction that affect the 
seismic-resisting system shall be reported to the reviewer in writing for review and recommendation.  
 

1649A.4.1 [For DSA/SS] Scope of Review. Review activities shall include, where appropriate, 
available new and original construction documents, observations of the condition of the structure, all 
new and original inspection and testing reports, including methods of sampling, and analyses prepared 
by the project structural engineer and consultants. Review shall consider the proposed design 
approach, retrofit or repair methods, materials and details for appropriateness to the performance 
objectives.  Where required by DSA, changes observed during construction that affect the seismic-
resisting system or the approved retrofit shall be reported to the peer reviewer by the design 
professional for review and recommendations. 

 
1649A.5  [Not adopted by DSA-SS]  3420.5  Reports. The reviewer(s) shall prepare a written report to the 
owner and responsible enforcement agent Building Official that covers all aspects of the review performed, 
including conclusions reached by the reviewer(s). Reports shall be issued after the schematic phase, during 
design development, and at the completion of construction documents but prior to their issuance for permit 
submittal of the project plans to the Enforcement Agency for plan review. When acceptable to the Building 
Official the requirement for a Report during a specific phase of the project development may be waived.  

Such reports should include, at the minimum, statements of the following.  

1. Scope of engineering design peer review with limitations defined.  

2. The status of the project documents at each review stage.  
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3. Ability of selected materials and framing systems to meet performance criteria with given loads and 
configuration.  

4. Degree of structural system redundancy and the deformation compatibility among structural and 
nonstructural components.  

5. Basic constructability of the retrofit or repair system.  

6. Other recommendations that would be appropriate to the specific project.  

7. Presentation of the conclusions of the reviewer identifying any areas that need further review, 
investigation and/or clarification.  

8. Recommendations. 
 

The last report prepared prior to submittal of permit documents to the enforcement agency shall include 
a statement indicating that the design is in conformance with the approved evaluation and design criteria. 

 
1649A.5.1 [For DSA/SS] Reports. The reviewer(s) shall prepare a written report to the owner and 
responsible DSA that covers all aspects of the review performed, including conclusions reached by the 
reviewer, in accordance with Section 1640A.8.3. Such reports shall address the following.  
 
1. Scope of engineering design peer review performed during phase of work. 
 
2. The status of the project documents and/or analyses at each review stage.  
 
3. Ability of structural and nonstructural materials and framing systems to meet the performance 

objective.  
 
4. Basic constructability of the retrofit or repair system.  
 
5. Recommendations that would be appropriate to the specific project.  
 
6. Presentation of the conclusions of the reviewer identifying any areas that need further review, 

investigation and/or clarification.  
 
7. Compliance with the evaluation and retrofit report criteria per Section 1640A.8. 

 
1649A.6 [Not adopted by DSA-SS]  3420.6  Responses and Corrective Actions Resolutions. The 
engineer of record registered design professional shall review the report from the reviewer(s) and shall 
develop corrective actions and responses as appropriate. Changes observed during construction that affect 
the seismic-resisting system shall be reported to the reviewer in writing for review and recommendations. All 
reports, responses and corrective actions resolutions prepared pursuant to this section shall be submitted to 
the responsible enforcement agency and the owner along with other plans, specifications and calculations 
required. If the reviewer resigns or is terminated prior to completion of the project, then the reviewer shall 
submit copies of all reports, notes and correspondence to the responsible enforcement agent  Building 
Official, the owner, and the engineer of record registered design professional within 10 working days of such 
termination.  
 

1649A.6.1 [For DSA/SS] Responses and Corrective Actions. The project structural engineer shall 
review the report from the peer reviewer(s) and shall develop corrective actions and other responses as 
appropriate. During the design development and construction document phases, all reports, responses 
and corrective actions prepared pursuant to this section shall be submitted to the project design 
professional, the owner and DSA.  

 
1649A.7  3420.7  Resolution of Conflicts. When the conclusions and recommendations of the peer 
reviewer conflict with the registered design professional’s proposed design, the DSA Enforcement Agency 
shall make the final determination of the requirement for the design. 
 
Notation (For DSA-SS): 
Authority: Education Code Sections 17280.5, 17310 
Reference: Education Code Sections 17280 - 17317 
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SECTION 3421 - ADDITIONAL REQUIREMENTS FOR PUBLIC SCHOOLS 

The requirements of Section 3421 apply only to public schools under the jurisdiction of the Division of the 
State Architect - Structural Safety (DSA-SS, refer to Section 109.2). 

3421.1. Evaluation and Design Criteria Report. During the schematic phase of the project, the owner or 
the registered design professional in charge of the design shall prepare and sign an Evaluation and Design 
Criteria Report in accordance with Part 1, Title 24, C. C. R., Section 4-307(a). The report shall be submitted 
to the DSA for review and approval prior to proceeding with design development of the rehabilitation. 

The Evaluation and Design Criteria Report shall: 

1.  Identify the building(s) structural and non-structural systems, potential deficiencies in the elements 
or systems and the proposed method for retrofit. 

2. Identify geological and site-related hazards.  

3.  Propose the methodology for evaluation and retrofit design.  

4.  Propose the complete program for data collection (Section 3416.2).  

5.  Include existing or “as-built” building plans, reports and associated documents of the existing 
construction.  

3421.2. Rehabilitation Involving Only Portions of Structures. Where only a portion(s) of a structure is to 
be rehabilitated, the public school portion of the structure shall: 

1.  Be seismically separated from the unrehabilitated portion in accordance with Chapter 16 of Part 2, 
Title 24, or the entire structure shall be rehabilitated in accordance with this Section. For structures 
in which the unrehabilitated portion is above or below the school portion, the entire structure shall 
be rehabilitated in accordance with this division. 

2. Be retrofitted as necessary to protect the occupants from falling hazards of the unrehabilitated 
portion of the building, and;  

3. Be retrofitted as necessary to protect required exitways being blocked by collapse or falling 
hazards of the unrehabilitated portion. 

 
Notation (For DSA-SS): 
Authority: Education Code Sections 17280.5, 17310 
Reference: Education Code Sections 17280 - 17317 
 


